Recently, a method of radioimmunoassay (RIA) has been widely used for measurement of small quantities of biological materials and has been applied to measurement of steroid hormones.
Unfortunately, this method involves radiation hazard. To avoid this hazard, attempts have been made to develop nonisotopic immunoassays, such as viro-immunoassay (Andriew et al., 1975) , fluorescence polarization immunoassay (Miyai et al., 1978) , and enzyme-immunoassay (Weemen and Shuurs, 1972) for measurement of steroid hormones. Preliminary studies on enzymeimmunoassay of estrogen using peroxidase as a marker enzyme have been reported (Weemen and Shuurs, 1972; Hell et al., 1976) Urinary estriol is known to be an index of feto-placental function, but there are several problems about its measurement, such as the difficulty of colleting24-hr urine samples quantitatively. Measurement of serum estriol avoids these problems, and has the added advantage that it is a faster method for detecting fetal jeopardy. was added. After30min, the absorbance at500nm was meas ured with a Hitachi124spectrophotometer.
RIA
The antiserum to estriol employed in the kit was raised against estriol-6-(O-carboxymethyl) oxime-BSA. The cross-reactivities of this antiserum with other -steroids and several estriol conjugates were similar to those of the antiserum used in enzymeimmunoassay. In the RIA kit, 125I is used as labelling isotope, and no extraction or purification pro cedure is necessary (Yamaji et al., 1978) .
Results
Standard curve: The standard curve for enzyme-immunoassay of estriol is shown in Fig.1 .
A linear relation was observed between the estriol concentration and antibody-bound alkaline-phosphatase activity in the range of0.2-100ng estriol/ml. Specificity:
Cross-reactivity with other steroids in this assay system is also shown Vol.26 No.6 AN ENZYME-IMMUNOASSAY FOR ESTRIOL Endocrinol. Japon. December1979 Fig.3 .
Comparison of serum total estriol levels determined by enzyme-immunoassay and radioimmunoassay. Fig.4 .
Comparison of serum free estriol levels determined by enzyme-immunoassay and radioimmunoassay.
Discussion
The nonisotopic enzyme-immunoassay for IgG developed by Engvall and Perlmann (1971) , has been used to measure various hormones. As Landon et al.(1975) pointed out, the great advantages of this method are that it avoids radiation hazards and requires no special equipment, such as a scintillation counter or a gamma counter.
Enzyme-immunoassay for estrogen using peroxidase as a marker was reported by Weemen and Shuurs (1972) , and Hell et al.(1976) .
In this study, we used alkaline-phosphatase as a marker enzyme, because this enzyme was readily available and could be assayed by a reliable method.
Although circulating alkaline-phosphatase was known to increase during the late pregnancy, endogenous enzyme did not cause interference, because in the assay the bound form was separated from the free form before measuring activity.
Generally, enzyme-immunoassay is less sensitive than RIA, but methods for assay of serum estriol need not be highly sensitive, because, like cortisol (Ogihara et al., 1477) , the level of estriol in the circulation is high during the late pregnancy. The sensitivity of the present assay is adequate for clinical purposes.
Actually, serum total estriol could be detected at20weeks, and serum free-estriol at32weeks of pregnancy.
Values for serum estriol estimated by this method and by RIA correlated well (r=0.90, for total estriol; r=0.98, for free estriol).
The specificity and intra-assay coefficient of variation were also sufficient for clinical use, but further studies are required to find conditions for improving the interassay coefficient of variation and the recovery rate.
